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Lymphocytic meningoradiculitis of Bannwarth is often associated with a tick bite and
erythema chronicum migrans, and therefore may be a European counterpart of Lyme disease
in North America. Of nine patients with lymphocytic meningoradiculitis studied at the
Neurologic Clinic in Lund, Sweden, six were found to have elevated antibody titers to the
Lyme spirochete. These studies support the conclusion that the two diseases are related and
may be overlapping sectors of a larger clinical spectrum caused by one infectious agent.
In 1922, Garin-Bujadoux [1] described a patient who developed neurological in-
volvement and meningitis following a tick bite and skin lesion. The skin lesion was
most likely erythema chronicum migrans (ECM), a condition first observed in 1908
by Afzelius [2]. A similar case was subsequently published by Hellerstrom [3].
Based on observations in 26 patients, Bannwarth, in 1941 [4] and 1944 [5,6], de-
scribed a clinical picture characterized by protracted lymphocytic meningitis,
neuralgia, and neuritis involving particularly the facial nerves. None ofthe patients
had a documented tick bite (one had been stung by an insect), and probable ECM
was found in only two or three of them. However, subsequent European in-
vestigators have often noted this syndrome to be associated with a tick bite and
ECM [7-10]. Therefore, it is probably closely related to the early cases of Garin
and Bujadoux and of Hellerstrom. The condition has been described under various
names, including tick-borne meningopolyneuritis (Garin-Bujadoux, Bannwarth) [9]
and the term used here, lymphocytic meningoradiculitis (Bannwarth's syndrome) [10].
Most cases have been reported from Central Europe, and despite some early re-
ports (e.g., [11]), this disorder remained fairly unknown in Scandinavia until re-
cently [12,13].
We studied nine patients with lymphocytic meningoradiculitis at the Neurologic
Clinic in Lund, Sweden (Table 1). All patients had CSF abnormalities, including
protein elevation, relative IgG increase, and oligoclonal bands. A lymphocytic
pleocytosis with plasma cells and occasional granulocytes was regularly found (Fig.
1). In collaboration with W. Burgdorfer and A.G. Barbour (Rocky Mountain Lab-
oratories, Hamilton, Montana), we assayed serum and CSF for antibodies to a
spirochete isolated from an American patient with Lyme disease (Table 1) [14]. Six
of the nine patients had high antibody titers in serum, whereas antibodies of low
titer were found in only one of 12 healthy controls (Table 2) [15].
Because ofcommon features such as tick vector, ECM, and neurologic manifesta-
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FIG. 1. Cytospin preparation ofcerebrospinal fluid from
a patient with lymphocyticmeningoradiculitis (Bannwarth's
syRdrome) (Patient 4). Three plasma cells (P), a Mott's
plasma cell (M), and a neutrophil granulocyte (N) are seen
against a background of numerous lymphocytes. May-
Grunwald-Giemsa stain. Magnification 1,250x. Prepara-
tion by Mrs. H. Rammal.
tions, acloserelationship between lymphocytic meningoradiculitis and Lyme disease
has been suspected. Our patients were similar clinically to those in other European
studies oflymphocytic meningoradiculitis [1-13,16] and tothose with neurologic ab-
normalities of Lyme disease [17,18]. In addition, the finding of antibodies to the
Lyme disease spirochete in six of our nine patients indicates infection by an agent
closely related to or identical with the spirochete that causes Lyme disease in North
America. The existence ofsuch an agent inEurope is further supported by the recent
demonstration of antibodies to the Lyme disease spirochete in two cases of Lyme
disease in France [19] and in Swiss patients with ECM [20]. Moreover, spirochetes
isolated from Ixodesricinusticks collected in Switzerland [20,21] have immunologic
and morphologic similarities to the spirochetes isolated from American Lyme
disease patients [12,22].
Despite obvious similarities, there seem to be certain differences between the
diseases in North America and Europe. Most patients with Lyme disease lack
neurologic involvement [17], whereas all patients with Bannwarth's syndrome, by
definition, have CSF abnormalities andneurologic signs and symptoms [9,10]. Joint
involvement is frequently reported in Lyme disease [17,23], but is lacking in most
cases of Bannwarth's syndrome [4-13,16]. Most European patients have only one
isolated ECM, but multiple skin lesions have been observed in a considerable pro-
portion of American Lyme disease patients [23]. Moreover, compared to European
cases, the encephalitic component seems to be more pronounced in American Lyme
disease [18] if the nervous system is involved.
These differences might be explained by different pathogenic properties in
regionally restricted strains of the Lyme disease spirochete or, possibly, by the in-
triguing fact that this spirochete is sometimes infected by a bacteriophage [24].
However, selection bias may explain some differences in the clinical profile in the
various studies. When the same criterion of inclusion was used, the occurrence of
ECM, strikingly similar clinical profiles were seen in European [25] and American
[23] studies. The ECM-associated disease panorama, therefore, seems to be very
similar in the two continents.
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